Experimental Details
2 materials, 10 wt% super P and 10 wt% polytetrafluoroethylene (PTFE, 10 wt% solution) to form a mixture. The mixture was rolled out repeatedly and cut into circular sheets and then pasted on stainless steel (SS) mesh. Afterwards, the AC electrode was pressed under 10 MPa and dried at 60 o C for 12 hr in a vacuum oven.
All electrochemical characterizations were conducted in CR2032 coin cells. Glass fiber filter paper (Whatman GF/D) was used as separator, and1.5 M of NaPF 6 (Sigma-Aladdin, 99%) dissolved in diglyme was applied as electrolyte. The CR2032 coin cells were assembled in an argon-filled glovebox with water and oxygen contents below 1.0 ppm. Galvanostatic charge and discharge tests were performed on a Land CT2001A cell testing system. The applied current densities are based on the mass of Bi electrode. CV curves were obtained on Solartron Analytical 1470E. All the tests were performed at 298 K.
The energy density (E) and power density (P) of NHCs can be calculated via the equations as follows:
where I is the constant discharge current, V is the cell operating voltage, and E and P are based on the total mass of active materials in a NHC.
Characterizations
X-ray diffraction (XRD) was carried out on a Rigaku SmartLab with Cu-K radiation. Morphology and microstructure of electrodes were observed by field-emission scanning electron microscopy (SEM, JEOL JSM7500F) and transmission electron microscopy (TEM, Tecnai G2 F20). Surface area was calculated by the Brunauere-Emmette Teller (BET) method. X-ray photoelectron spectroscopy (XPS) of AC was tested on Perkin Elmer PHI 1600ESCA system. Before characterization, all the discharged/charged electrodes were washed with DME to remove the residual electrolyte in an argon-filled glove box.
For in-situ XRD measurement, the anode cap of CR2032 coin cell was drilled and coated with Kapton adhesive tape for X-ray exposure. The cells were cycled at C/10 between 1.5-3.5 V. The data were collected at a scan rate of 20° min -1 between 20° and 35° on a Rigaku SmartLab XRD.
SAFETY STATEMENT
No unexpected or unusually high safety hazards were encountered. cycles, and (C) 1000 cycles.
